In this article, we used ARCH class model to analyze and compare the income fluctuations of Shanghai Stock Market and NYSE, and obtained the characters of fluctuation for two markets and the models which fitted to describe them. At the same time, we also analyzed the fluctuation overflow effect of two markets, validated the character that Chinese stock market was not relatively mature and possessed low international market integration degree, and put forward relative policy advances.
Introduction of ARCH class of model
One obvious character of the financial time sequence is the conditional heteroscedasticity, and the ARCH class of model has been extensively applied in the domain of financial measurement. GARCH model is most extensively adopted in the research of fluctuation, which is defined by the average value equation and the conditional variance.
Model of ARCH
ARCH model is the simplest ARCH class of model, and it supposes the conditional variance of t term is the function of residual error from t-1 term to t-q term, i.e. the fluctuation is self-correlative, and the form of ARCH (q) is 
Model of GARCH
The GARCH model is generalized ARCH model, and it supposes the conditional variance is former conditional variance based on the simple ARCH model, i.e. the conditional variance is self-correlative, and the form of GARCH (p, q) is , and to make the conditional variance stable, it must fulfill the condition (Bollerslev, 1986, P.309-327) ,
and its value reflects the durative of the fluctuation.
Model of GJR-GARCH
GJR-GARCH model (Glosten, 1993 (Glosten, , P. 1779 (Glosten, -1801 , and under the same limitation condition with GARCH model, the non-negative condition also requires 1 0 .
Model of EGARCH
Like GJR-GARCH model, the EGARCH model also could be used to deal with the time sequence obtained by the lever effect. It was put forward by Nelson in 1991 (Nelson, 1991 , and its form is
In a comparison among ARCH, GARCH, EGARCH and other more complex half-parameter and zero-parameter models, Pagan and Schwert (Pagan, 1990, P. 267-290) proved that simple EGARCH (1, 1) could implement modeling to the financial time sequence.
Data selection and basic analysis
In this article, we select the data of Shanghai Stock Exchange from Jan 10, 2003 to Dec 28, 2007, and  The daily yield average of Shanghai composite index is 0.11%, and the daily yield average of NYSE composite index is 0.05%, and the former is twice than the latter, which indicates as the emerging market, the yield of China stock market is higher, and it also explains why international idle money continually has flowed into China in recent years. In addition, we can obviously see that large fluctuation existed in both markets, and the result showed negative deflection, and the kurtosis exceeded 3, which indicated the yield distributions of two markets were non-normal, and comparing with NYSE composite index, Shanghai composite index had more obvious and larger deflection and higher kurtosis, so the possibility that the yield of Shanghai Stock Exchange kept away from the average was higher, and higher risk existed in Shanghai stock market, and the market was not stable and large deflection would always occur in the party with negative yield. From the descriptive statistic, as the emerging market, the yield of Shanghai Stock Exchange was obviously higher than such mature market as NYSE, and the market of Shanghai was not mature like NYSE, and large fluctuation existed in it.
Implement ADF test to the daily yield sequence of samples. The test result showed the ADF test t stat. of Shanghai composite index daily yield sequence is -14.3858 under the significance level of 1%, and it was obviously lower than the critical of -3.4386 under the significance level of 1%. The ADF test t stat. of NYSE composite index daily yield sequence is -15.6572 under the significance level of 1%, and it was obviously lower than the critical of -3.4386 under the significance level of 1%. So we reject the original hypothesis, i.e. two groups of daily yield sequence have no unit root, and they are stable sequence.
We implement self-correlative and deviated self-correlative coefficient analysis with 25-order to Shanghai composite index and NYSE composite index, and the results showed that in all time lags, the self-correlative function value and the deviated self-correlative function value of yield were small, and they were smaller than 0.07, so the daily yield sequences of Shanghai composite index and NYSE composite index were not self-correlative.
Implement self-regression with 10-order lag items to the yields of two markets, and test ARCH effect to the residual error. For the Shanghai composite index, the F statistic of ARCH effect test is 9.965872, and the LM statistic is 48.04335. For the NYSE composite index, the F statistic of ARCH effect test is 18.95560, and the LM statistic is 88.36852. The statistics of two markets are very significant, which indicate the ARCH effect exists in the daily yield data of Shanghai composite index and NYSE composite index.
Fluctuation analysis of ARCH model
Implement modeling to the yield sequence, and respectively use ARCH (1), GARCH (1, 1), GJR-GARCH (1, 1) and EGARCH (1, 1) models to describe the daily yield heteroscedasticity of Shanghai composite index and NYSE composite index, and the estimation results are seen in Table 2 (values in the bracket are t statistics).
From Table 2 in ARCH (1), GARCH (1, 1) and GJR-GARCH (1, 1) are smaller than 1, so the conditional variance sequence of yield is stable, and the model can be predicted.
Estimate two markets by the GJR-GARCH (1, 1) model, we find the yield of Shanghai composite index has no obvious lever effect, but the negative concussion brings smaller fluctuation than the positive concussion. It also indicates under immature market, investors are not rational enough, and higher average yield and big fluctuation will induce more short-term investors, and when the market possesses big positive yield, investors will close out and induce big fluctuation. Comparing with Shanghai composite index, NYSE composite index has obvious lever effect, and its behavior is consistent with our anticipation to the mature market.
Explanation degree comparison of various models
For the regression result, every model has certain limitation, but we can try to find out the best models for two markets. The proofs to judge the model include information principle, F statistic and logarithm maximum likelihood method. But for the nonlinear model, the maximum likelihood method is the best choice, so we adopt the logarithm maximum likelihood method to rank the model, and the results are seen in Table 3 .
From the information principle method and the maximum likelihood method, for the Shanghai stock market, the best fluctuation descriptive model is EGARCH model, which is consistent with Liqing and Zhao, Lijia's conclusions (Li, 2004, pp. 31-32) , and though the symbols of the asymmetric item don't accord with the anticipation, but maybe the unconformity just indicates the characters of Chinese stock market, i.e. bigger positive yield will bring bigger fluctuation. For the NYSE stock market, the best model is GJR-GARCH, which indicates NY stock market has strong lever effect which doesn't exist in Shanghai stock market.
Overflow effect of Shanghai and Shenzhen Stock Markets fluctuation
Estimate Shanghai composite index by EGARCH model and estimate NYSE composite index by GJR-GARCH model, and respectively obtain the conditional variance data sequence GARCH01 and GARCH02 of the residual item, and implement Granger causality test to both sequences and the results are seen in Table 4 .
From the test results, we can see that the influence of Shanghai stock market on New York stock market is not notable, and the influence of New York stock market on Shanghai stock market is small, which indicates though the market value of Chinese stock market, but after all the capital market of China is not opening, so the influences whether from interior to exterior or from exterior to interior is very limited, and the investment of QDII would obviously reduce the investment risk of domestic investors.
Conclusion
To compare the daily yields of two markets by the modeling of ARCH class model, we can see that the lever effect almost doesn't exist in Shanghai stock market, but the lever effect of NYSE stock market is more obvious, which reasons are mainly that Chinese government often intervenes the stock market and stabilize the price, and it also indicates participators' gambling attitudes are strong. At the same time, from the analysis of ARCH-M class model, we can see that Chinese investors could obviously avoid the risk and require higher return for the investment with high risk, but US investors have not same strong avoidance degree to the risk comparatively.
The test result of fluctuation overflow effect is that the fluctuation overflow effect of two markets is not obvious, and the influence of Chinese stock market on NYSE stock market is stronger. Of course, the Granger causality test only checks up the statistical causality relationship and it doesn't indicate the causality relationship with actual meanings certainly exist or doesn't exist in both markets. And the conclusion only could be referred.
As the emerging market, the average income of Shanghai stock market is higher than NYSE stock market, but the stronger fluctuation also indicates Chinese investors' investment concept is not strong, their investment behaviors are easily suffered by all kinds of information, and the Shanghai stock market is not mature. These fluctuation characters of Shanghai stock market could provide decision-making references to avoid risks for investors and implement market supervision for the management department. In addition, the big fluctuations of Chinese stock market are mainly induced by the policy interferences of management department, and most so-called concussions belong to policy concussion. Therefore, the management department should be more careful when coming on policies, really realize "information symmetry", hold well the adjustment degree of policy, and consider the market control from long-term view to make the policy more reasonable and consecutive. 
